Retroviral envelope glycoprotein processing: structural investigation of the cleavage site.
Proteolytic activation of retroviral envelope glycoprotein precursors occurs at the carboxyl side of a consensus motif consisting of the amino acid sequence (Arg/Lys)-Xaa-(Arg/Lys)-Arg. Synthetic peptides spanning the processing sites of HIV-1/2 and SIV glycoprotein precursors were examined for their ability to be cleaved by the subtilisin-like endoproteases kexin and furin. To determine the potential role of secondary structure on proteolytic activation, we examined the secondary structure of synthetic peptides by circular dichroism and NMR spectroscopy. The results indicate that (i) the peptides were correctly cleaved by kexin and furin and therefore could be used as specific substrates for the purification and characterization of the lymphocyte endoprotease(s) responsible for proteolytic processing of precursors; (ii) the regions surrounding the cleavage sites could be characterized by their flexibility in aqueous solutions. However, a loop has been shown to be a determinant for the specificity of the interaction between the enzyme and its substrate as determined by molecular modeling. Furthermore, we determine and propose a possible structure of the cleavage site which fits to the active site of the modeled furin.